Record Display Form 



Page 1 of 1 



First Hit 



Previous Doc 



Next Doc Go to Doc# 




L7: Entry 1 of 10 



File: JPAB 



Jun 9, 1998 



PUB-NO: JP410151854A 
DOCUMENT-IDENTIFIER: JP 10151854 A 
TITLE: OPTICAL RECORDING MEDIUM 

PUBN-DATE: June 9, 1998 

INVENTOR- INFORMATION: 

NAME COUNTRY 
TANIGUCHI, YOSHITERU 
UMEHARA, HIDEKI 
HIROSE, SUMIO 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 
MITSUI CHEM INC 

APPL-NO: JP08310569 
APPL-DATE: November 21, 1996 

INT-CL (IPC) : Bil M 5/26; C09 B 23/00; Gil B 7/24; Gil B 7/24_; C07 D 209/14; C07 D 
263/56; C07 D 263/60; CQ7 D 277/64; C07 D 277/84 



PROBLEM TO BE SOLVED: To reduce a crosstalk to the minimum possible extent and also 
record data to the high density level. 

SOLUTION: This optical recording medium consists of a recording layer containing a 
laser beam absorbing coloring matter formed, directly or through another layer, on 
a transparent base with grooves and a metal reflective layer formed, directly or 
through another layer, on the recording layer. In this case, Wg and P meet formula 
0.24r<Wg^0.35r, 0 . 68r^ P^O . 83r , given the diameter of a recording beam expressed 
by A/NA as r [A is a recording wavelength (ym) ; Na is the numerical aperture of an 
objective lens], a pitch (track pitch) at which the grooves of the base are 
arranged as P (pm) ; and the width of the grooves as Wg (ym, ) . In addition, the 
coloring matter is a styryl coloring matter as expressed by formula. In the 
formula, A is a group of atoms consisting of substituted or non-substituted 5- or 
6-membered rings including one nitrogen atom; Q is a group of atom consisting of 
non-substituted or substituted benzene rings or naphthalene rings condensed to 5- 
membered or 6-membered rings; R1-R3 are a 1-12C non-substituted or substituted 
alkyl group; Rl, R2 may form a ring with a benzene ring to which an amino group is 
bonded; n is 1 or 2; and X is a univalent anion. 
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ABSTRACTED-PUB-NO: JP 10151854A 
BASIC-ABSTRACT: 

Medium comprises the transparent substrate, having groove (s), which bears, directly 
or indirectly by means of another layer, the recording layer, contg. the dyes to 
absorb laser light, and a metal reflecting layer on the recording layer directly, 
or by means of another layer. Supposing that the dia. of the recording beam, which 
IS expressed as lambda /NA (where lambda = the recording wave length ( mu m) ; NA = 
numerical aperture of the objective lens) = r; P = pitch of the groove on the 
substrate ( mu m) ; Wg - width of the groove ( mu m) ; Wg and P satisfies following 
equations: 0.24r at most Wg at most 0.35r 0.68r at most P at most 0.83r and the dye 
contained in the recording layer is the styryl dye of formula (I); (where, A = the 
gp, of atoms, comprising (substd.) 5-membered or 6-membered ring, contg. one N 
atom; Q = the gp. of atoms, comprising (substd.) benzene or naphthalene ring, which 
IS condensed on the 5 or 6-membered ring above; R1,R3 - 1-12C (substd.) alkyl gp • 
R1,R2 may form ring(s) with the benzene ring substd. with the amino gp.; n = 1 or' 
2; X- = monovalent anion) . 

USE - The medium is suitable for optical recording medium, especially for the 
medium suitable for high density recording. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optical recording medium especially recordable on 
high density about the optical recording medium which has the record layer which contains coloring 
matter on a transparence substrate, and a reflecting layer. 
[0002] 

[Description of the Prior Art] the recordable optical recording medium which prepared the metaled 
reflecting layer on the record layer in order to use coloring matter as a record layer and to enlarge a 
reflection factor - for example, Optical Data Storage 1989 Technical Digest Series Vol. -- 1 and 45 
(1989) It is indicated and the commercial scene is presented with the medium which used cyanine 
system coloring matter and phthalocyanine system coloring matter for the record layer as a CD-R 
medium. It has the description that it is reproducible with the CD player and CD-ROM player of 
marketing which can record these media with the semiconductor laser of 780 nm, and carries the 
semiconductor laser of 780 nm. 

[0003] However, when these media have only the capacity of 650 MB extent but mass information is 
recorded like a digital animation, its chart lasting time is as short as 15 or less minutes. Moreover, if the 
conventional medium while the miniaturization of a device progresses is made small, it runs short of 
capacity. Recently, the semiconductor laser of 630 - 650 nm is developed to having performed record 
and playback using the semiconductor laser which has the wavelength before and behind 780 nm, the 
above mentioned CD-R medium becomes record of high density, and/or more reproducible, and the 
optical recording medium which recorded the high-definition animation of 2 hours on the medium of 
diameter 120 mm is developed as a DVD. Although this medium has the storage capacity of 
4.7GB/page, now, it is a medium only for playbacks which imprints a pit to a substrate and is made. 
Therefore, the recordable optical recording medium which has the large capacity near the storage 
capacity of DVD which was described above is called for. 

[0004] What is necessary is generally, just to make a record laser beam small in a recordable medium, 
for enlarging storage capacity. Although a beam diameter becomes small and it is so desirable that the 
numerical aperture (NA) of an objective lens is so large that the wavelength of the laser to be used is 
short to high density record, there is a limitation in a beam diameter from NA of a current 
semiconductor laser technique or a lens. For example, the beam diameter of the above mentioned DVD 
is not small considering recording density as compared with the case of the conventional CD. Therefore, 
at the time of record, as compared with the case of CD-R, a smaller pit must be correctly formed as 
compared with a beam diameter, therefore the heat interference between the pits at the time of record 
and a cross talk become large, and record of high density becomes difficuU. Then, forming a thin small 
pit correctly, without sacrificing a modulation factor at the time of record is called for 
[0005] 

[Problem(s) to be Solved by the Invention] Even if the purpose of this invention makes a track pitch 
small to a record beam diameter, it is high-density and it is a thing with a small cross talk for which a 
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recordable high density optical recording medium is offered. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of inquiring 
wholeheartedly, this invention persons performed selection un-obvious about coloring matter, a record 
beam diameter, a track pitch, and a groove configuration, and completed this invention. 
[0007] Namely, this invention is set to the optical recording medium which has a metaled reflecting 
layer through direct or other layers on the record layer containing the coloring matter which absorbs 
laser light through direct or other layers on the transparent substrate which has a ** groove, and this 
record layer, the path of a record beam expressed with lambda/NA -- r[- here -- lambda - record 
wavelength (micrometer) - NA the pitch (track pitch) of the groove of the] and the substrate showing 
the numerical aperture of an objective lens P (micrometer), The high density optical recording medium 
with which Wg and P satisfy the following formula, and 0.24r<=Wg<=0.35r0.68r<=P<=0.83r and the 
coloring matter contained in this record layer are characterized by being styryl coloring matter expressed 
with following type (1) [-ized 2] when width of face of a groove is set to Wg (micrometer), [0008] 
[Formula 2] 



A expresses the atomic group which consists of five membered-rings which are not permuted [ the 
permutation containing one nitrogen atom, or ], or six membered-rings here. [~ Q expresses the atomic 
group which consists of no permuting, the permutation benzene ring, or the naphthalene ring condensed 
in said five membered-rings or six membered-rings. Rl -R3 No permuting or the permutation alkyl 
group of carbon numbers 1-12 is expressed, and it is Rl and R2. Forming the benzene ring and the ring 
which the amino group has combined, n is X about 1 or 2. -] showing a univalent anion 
** It is a high density optical recording medium given in ** characterized by for lambda being 0.635- 
0.655 micrometers and NA being 0.60**0.05. 
[0009] 

[Embodiment of the Invention] Even if the optical recording medium of this invention consists of a 
record layer containing the coloring matter which absorbs laser light at least on a transparent substrate, 
and a metaled reflecting layer, has sensibility in the light of short wavelength and makes a track pitch ' 
small considering a record beam diameter, it enables record of the high density which reduced the cross 
talk, without sacrificing a modulation factor. 

[0010] When coloring matter is used for a record layer, a record layer can be formed with a spin coat 
method. When a record layer is formed with a spin coat method on the substrate which has a groove, the 
thickness of the record layer of the groove section becomes usually thicker than the thickness of the ' 
record layer of the section between grooves (land). 

[001 1] Usually, in the case of the medium by which especially record sensibility prepared the metaled 
reflecting layer on the record layer depending on the thickness of a record layer, heat is spread to this 
reflecting layer, and record sensibility falls. Receptacle sensibility tends to fall the effect of this thermal 
diffusion greatly, so that the thickness of a record layer is thin. That is, a big difference arises in the 
record sensibility of a groove and a land. So, even if the beam diameter of a record laser beam is large, a 
thin pit can be formed, and small record of a cross talk is attained. 

[0012] However, however a thin pit may be recordable, a track pitch cannot necessarily be made small. 
It is because a cross talk becomes large too much and it becomes impossible a modulation factor not 
only to become small, but to reproduce it even if it makes a track pitch small without any restriction, 
when the path of the laser beam at the time of reproducing is large. That is, although a cross talk is ' 
related to the beam diameter in the case of playback, a track pitch, and the recorded width of face of a 
pit, since the beam diameter at the time of record and playback is the same, even if it makes a track pitch 
small and can usually perform small record of a cross talk in a thin pit, it is because a cross talk becomes 
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large at the time of playback. 

[0013] the ** for which the modulation factor at the time of playback is not sacrificed in this invention - 
- a cross talk - ** - if the record beam diameter expressed with lambda/NA is set to r in order to record 
becoming small - a track pitch (P) - 0.68r-0.83r - and it is desirable to set width of face (Wg) of a 
groove to 0.24r-0.35r. The width of face of a groove means half-value width here. When a track pitch is 
under 0.68r, a cross talk becomes large too much, a modulation factor becomes small, and a jitter and an 
error rate become large, and preferably, when exceeding 0.83r, radial recording density does not become 
large, and the target storage capacity is not obtained. It becomes [ on the other hand, when the width of 
face of a groove is under 0.24r, a modulation factor becomes small, and / when exceeding 0.3 5r / a cross 
talk ] large and is not desirable. 

[0014] Although the beam diameter in the case of the record in this invention and playback becomes so 
small that the numerical aperture (NA) of an objective lens is so large that the wavelength of the laser to 
be used is short and is desirable to high density record, as laser of the high power which can use a 
miniaturization and optical system of equipment for record from points, like it can do simply and the 
point of the economical efficiency of equipment, its 0.635-0.655-micrometer semiconductor laser is 
desirable, and its 0.635-0.640 micrometers are the most desirable. Moreover, NA of a lens is 0.60**0.05 
from the point of the aberration by the inclination of the thickness nonuniformity of a substrate, or a 
substrate. 

[0015] As a transparent substrate used in the optical recording medium of this invention, the 
permeability of the light which performs record and read-out of a signal is 85% or more,' and the small 
thing of an optical anisotropy is desirable. For example, well-known resin substrates, such as acrylic 
resin, polycarbonate resin, and polyolefin resin, are mentioned. The shape of tabular or a film has as 
these substrates, and a card-like is [ the configuration may be circular or ] sufficient as it. It has the 
groove and/or pit which express a record location with the front face of these substrates. Although 
giving at the time of shaping of a substrate is desirable as for such a groove and a pit, they can also 
prepare and give an ultraviolet-rays hardening resin layer on a substrate. A truck (groove) pitch and the 
width of face of a groove are as having described above, and the depth of a groove has desirable 70 - 
180 nm extent. 

[0016] the coloring matter which the physical properties of the coloring matter used for this record layer 
were [ coloring matter ] important from points, such as record sensibility and a reflection factor, the big 
modulation factor was fiirther obtained on the occasion of high density record when the pit of the same 
magnitude was formed, and was excellent in the threshold property although it came to contain coloring 
matter in a record layer in this invention ~ especially ~ good - better. Since the styryl coloring matter 
expressed with said formula (1) is desirable and that part is marketed from this point, it is easily 
available. 

[0017] If the styryl coloring matter of said formula (1) used for this invention is more specifically 
described, as an atomic group which consists of five membered-rings which are not permuted [ the 
permutation containing one nitrogen atom expressed with A, or ], or six membered-rings, structures, 
such as the oxazole (a) of the following formula [-izing 3], a thiazole (b), selenazole (c), a pyrrole (d), a 
pyridine (e), and an imidazole (f), will be mentioned. 
[0018] 
[Formula 3] 
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[0019] The substituent R4 in case A is a pyrrole (d) and an imidazole (f), R5, and R6 Although the 
benzene ring or the naphthalene ring to which Q has condensed no permuting or the permutation alkyl 
group of carbon numbers 1-12 in five membered-rings of A or six membered-rings is expressed This 
benzene ring or a naphthalene ring may have the substituent, and halogens, such as chlorine, a bromine, 
fluorine, and iodine, an alkyl group, an alkoxy group, an alkylthio group, an aryl group, an aryloxy 
group, an aryl thio radical, etc. are mentioned as an example of this substituent. 
[0020] moreover, said formula (1) setting X- ****** - univalent anions, such as halogen ion, 
perchloric acid ion, HOSUFONIUMU ion, sulfonium ion, and a dithiol metal complex anion well- 
known as a 1-fold term oxygen quencher, are mentioned. 

[0021] In this invention, the record layer containing the coloring matter directly described above through 
other layers (under-coating layer) of an inorganic system or an organic system is prepared on a substrate. 
Although the approach of preparing this record layer has a spin coat method, dip coating, a spray 
method, vacuum deposition, etc., its spin coat method is desirable. 

[0022] As a spreading solvent at the time of forming membranes with a spin coat method, the solvent 
which does not give the damage to a substrate is desirable. As a desirable solvent, alcohols solvents, 
such as ethyl alcohol, propyl alcohol, butyl alcohol, furfuryl alcohol, ethylene glycol monomethyl ether, 
and tetra-FURORO propanol, are mentioned, for example. 

[0023] In case a record layer is formed, a binder can also be used together if needed. As a desirable 
binder, a nitrocellulose, cellulose acetate, ketone resin, acrylic resin, a polyvinyl butyral, a 
polycarbonate, polyolefme, etc. are mentioned. Moreover, other coloring matter can also be added for 
improvements, such as a recording characteristic, although the thickness of a record layer influences a 
modulation factor and a reflection factor ~ this invention ~ setting ~ 40nm - 300 nm ~ they are 60nm - 
200 nm preferably. 

[0024] In case a record layer is formed on a substrate, in order to improve the solvent resistance of a 
substrate, a reflection factor, record sensibility, etc., the layer which consists of an inorganic substance 
or a polymer may be prepared on a substrate. 

[0025] In this invention, a reflecting layer is directly prepared through other layers on said record layer. 
Although the alloy containing metals and these metals, such as gold, silver, aluminum, copper, and 
platinum, is used as a reflecting layer, the alloy which uses gold, aluminum, silver, or these metals as a 
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principal component from the point of a reflection factor or endurance is desirable, the thickness of a 
reflecting layer usually 40nm - 300 nm -- they are 60nm - 200 nm preferably. As for the approach 
of forming a reflecting layer, vacuum deposition, a spatter, the ion plating method, etc. are mentioned. 
[0026] In this invention, in order to improve the property of a reflection factor, a modulation factor, etc., 
an optical interference layer can also be prepared between the record layer containing the above 
mentioned coloring matter, and a reflecting layer. An inorganic dielectric, a polymer, coloring matter, 
etc. are mentioned as an ingredient which forms an optical interference layer. 
[0027] In this invention, since the numerical aperture of an objective lens is large, in order to make 
aberration small, the thickness of a substrate has desirable 0.5 - 0.8 mm extent. Under the present 
circumstances, for improvement in the reinforcement of a medium, or a mechanical characteristic, 
adhesives are used, and two sheets are stuck and it may be offered. It can stick, after forming a 
protective layer, without forming a protective layer on a reflecting layer in lamination. As a protective 
layer, ultraviolet-rays hardenability acrylic resin, an ultraviolet-rays hardenability epoxy resin, silicone 
system rebound ace court resin, etc. are used. Moreover, as adhesives at the time of sticking, ultraviolet- 
rays hardenability acrylic resin, an ultraviolet-rays hardenability epoxy resin, hot melt adhesive, etc. are 
used. 

[0028] Thus, the optical recording medium of obtained this invention can carry out record and playback 
to high density far considering a beam diameter by converging laser light on a record layer. As a signal 
at the time of recording, the modulating signal used for CD, DVD, etc., for example is desirable, when 
attaining the effectiveness of this invention. 
[0029] 

[Example] Hereafter, although an example explains this invention concretely, thereby, the mode of 
operation of this invention is not limited. 

(Example 1) Thickness 0.6mm, diameter While making the field which has the groove of the injection- 
molding polycarbonate substrate which has the groove (depth 145 nm, width-of-face 0.30 mum, pitch 
0.74micrometer) of the shape of a 120mm spiral rotate this resin substrate 3 2-(p-dimethylaminostyryl)- 
1 of the following formula [-izing 4], 3 - Trimethyl in DORIUMU - 3.5 of iodide coloring matter The 
weight % tetra-FURORO propanol solution was dropped, and the record layer which consists only of 
coloring matter substantially on a substrate was formed. The thickness of a record layer was 170 nm. 



[0031] After forming a golden thin film with a thickness of 80nm by the spatter as a reflecting layer on 
this record layer, ultraviolet curing adhesives were applied on this reflecting layer. After rotating the 
substrate of the same 0.6 mm as having described above on these adhesives at superposition and a high 
speed and removing excessive adhesives, the optical recording medium which irradiates ultraviolet rays 
and was stuck was manufactured. 

[0032] While putting this optical recording medium on a turntable and rotating it with the linear velocity 
of 2.8 m/s, 640 , Controlling to Converge Laser Beam on Record Layer on Groove through Substrate 
Using Drive Which Carried Optical Head Which Semiconductor Laser Which Has Oscillation 
Wavelength of Nm, and NA Become fi-om Objective Lens of 0.64 The shortest pit length is 0.4, 
changing record laser power. The same EFM as CD of mum After recording a modulating signal, the 
signal which recorded by setting a laser output to 1 mW using the same equipment was read. In addition, 
IKORAIZESHON processing was performed when reading. An error rate is the smallest (the optimal 
record power), and, as for 5x10-4 and the jitter in that case, the time of record power being the laser 
output of 8.4 mW was [ the error rate of the standup of a pit or falling ] 7 % of a channel bit clock. 52%, 
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0.24 of the modulation factor (13/11 1 : rate to the amplitude of the longest pit of the amplitude of the 
shortest pit) of 64% and the shortest pit and the cross talk of the modulation factor of the longest pit are 
64%, and very good record and playback of the reflection factor of the non-Records Department were 
completed. Moreover, distortion was hardly observed by the playback wave. In addition, Wg in this case 
is 0.30r, and P are 0.74r. 

[0033] (Examples 2-4 and examples 1-3 of a comparison) The same approach as an example 1 made and 
estimated the medium except using the substrate of the groove configuration shown in [Table 1] in an 
example 1 . The result was summarized in [Table 2]. Although very good record and playback were 
completed in the example of this invention so that clearly from [Table 2], in the example of a 
comparison, a cross talk was not large, and the modulation factor of the shortest pit was small, the error 
rhe rate and the jitter were large, and record and playback were not completed well. 
[0034] 
[Table 1] 
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[0035] 
[Table 2] 
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[0036] (Examples 5-8) The styryl coloring matter of A-D shown in the following type [-izing 5] as 
coloring matter used for a record layer, and track pitch 0.8 The same approach as an example 1 made 
and estimated the medium except using the substrate of mum, groove width efface of 0.35 micrometers, 
and depth 1 70 nm. However, NA used the drive which carried the optical head which consists of an 
objective lens of 0.60. The result was summarized in [Table 3]. In addition, Wg in this case is 0.33r, and 
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P are 0.75r. 
[0037] 
[Formula 5] 
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[0038] 
[Table 3] 
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[0039] 

[Effect of the Invention] In the optical recording medium which comes to have the record layer which 
contains styryl coloring matter at least on a substrate, and a reflecting layer, by specifying a track pitch 
and groove width of face to the record beam diameter (lambda being record wavelength and NA being 
the numerical aperture of an objective lens) expressed with lambda/NA, it can do as small as possible, 
and it is high-density and a cross talk can be recorded in this invention so that clearly from the example 
and the example of a comparison of this invention. 

[Translation done.] 
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